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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an antireflection body 
in which the adhesiveness between a low refractive index layer 
on the surface of the reflective body and a hard coat layer or a 
high refractive index layer as a lower layer is improved, and to 
provide a method of manufacturing the same. 
SOLUTION: The antireflection body 1 has a multilayer structure 
of a base body 2, a hard coat layer 3 and a low refractive index 
layer, or of a base body 2, a hard coat layer 3, a high refractive 
index layer 6 and a low refractive index layer. The structure has 
an impregnated part 5A or 5B by impregnating the lower layer 
of the low refractive index layer with the component of the 
composition for the formation of the low refractive index layer 
while the lower layer is partially hardened and then hardening 
the layer. 
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* NOTICES * 

JPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The acid-resisting object characterized by having the laminated structure to which the laminating 
of the rebound ace court layer and low refractive-index layer which consist of a resin constituent which all 
contains resin on a base was carried out one by one, and having the sinking-in section into which the 
component of said low refractive-index layer sank in the surface section of said rebound ace court layer. 
[Claim 2] The rebound ace court layer which consists of a resin constituent which all contains resin on a 
base, It has the laminated structure to which the laminating of a high refractive-index layer or a conductive 
layer, and the low refractive-index layer was carried out one by one. Whether it has the sinking-in section 
into which the component of said high refractive-index layer or said conductive layer sank in the surface 
section of said rebound ace court layer, and/ Or the acid-resisting object characterized by having the 
sinking-in section into which the component of said low refractive-index layer sank in the surface section of 
said high refractive-index layer or said conductive layer. 

[Claim 3] The acid-resisting object according to claim 1 or 2 characterized by consisting of hardening resin 
constituents with which said rebound ace court layer consists of a hardened material of the ionizing- 
radiation hardenability resin constituent containing the thermosetting resin constituent and/or ionizing- 
radiation hardenability resin containing thermosetting resin. 

[Claim 4] The acid-resisting object according to claim 2 characterized by consisting of hardening resin 
constituents with which said high refractive-index layer consists of a hardened material of the ionizing- 
radiation hardenability resin constituent containing the thermosetting resin constituent and/or ionizing- 
radiation hardenability resin containing thermosetting resin. 

[Claim 5] The acid-resisting object according to claim 4 characterized by said high refractive-index layer 
containing an inorganic ultrafine particle further. 

[Claim 6] claim 1 characterized by the refractive index of said high refractive-index layer exceeding 1 .46 - 
claim 5 — either — the acid-resisting object of a publication. 

[Claim 7] claim 1 characterized by consisting of hardening resin constituents with which said low refractive- 
index layer consists of a hardened material of the ionizing-radiation hardenability resin constituent 
containing the thermosetting resin constituent and/or ionizing-radiation hardenability resin containing 
thermosetting resin - claim 6 ~ either — the acid-resisting object of a publication. 

[Claim 8] The acid-resisting object according to claim 7 characterized by said low refractive-index layer 
containing -a fluorine-containing polymer component. 

[Claim 9] The acid-resisting object according to claim 7 characterized by said low refractive-index layer 
containing a fluorine-containing oligomer component. 

[Claim 10] The acid-resisting object according to claim 7 characterized by said low refractive-index layer 
containing a polysiloxane component. 

[Claim 1 1] The acid-resisting object according to claim 1 to 10 characterized by the refractive indexes of 
said low refractive-index layer being 1.10-1.46. 

[Claim 12] It consists of carrying out the laminating of the rebound ace court layer which all makes a resin 
constituent a subject, and the low refractive-index layer one by one on a base. By coating the coating 
constituent for rebound ace court stratification containing resin on a base, and making partial hardening 
perform Form the rebound ace court layer which has not yet been hardened completely, next the coating 
constituent for low refractive-index stratification containing resin is coated on the aforementioned rebound 
ace court layer which has not yet been hardened completely. Carry out the laminating of the non-hardened 
low refractive-index layer, and it is made to sink in behind a laminating into the rebound ace court layer of 
the above [ said constituent for low refractive-index stratification in the low refractive-index layer which is 
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not hardened / above ] which has not yet been hardened completely. The manufacture approach of the acid- 
resisting object which consists of making the sinking-in section form in the surface section of said rebound 
ace court layer, and stiffening the whole after that. 

[Claim 13] The rebound ace court layer, high refractive-index layer which all make a resin constituent a 
subject on a base, And consist of carrying out the laminating of the low refractive-index layer one by one, 
and a rebound ace court layer is formed on a base by making it harden by coating the coating constituent for 
rebound ace court stratification containing resin. Next, by coating the coating constituent for high refractive- 
index stratification containing resin on said rebound ace court layer, and making partial hardening perform 
Form the high refractive-index layer which has not yet been hardened completely, and the coating 
constituent for low refractive-index stratification containing resin is further coated on the aforementioned 
high refractive-index layer which has not yet been hardened completely after that. Carry out the laminating 
of the non-hardened low refractive-index layer, and it is made to sink in behind a laminating into the high 
refractive-index layer of the above [ said constituent for low refractive-index stratification in the low 
refractive-index layer which is not hardened / above ] which has not yet been hardened completely. The 
manufacture approach of the acid-resisting object which consists of making the sinking-in section form in 
the surface section of said high refractive-index layer, and stiffening the whole after that. 
[Claim 14] The rebound ace court layer, high refractive-index layer which all make a resin constituent a 
subject on a base, And by consisting of carrying out the laminating of the low refractive-index layer one by 
one, coating the coating constituent for rebound ace court stratification which contains resin on a base, and 
making partial hardening perform Form the rebound ace court layer which has not yet been hardened 
completely, next the coating constituent for high refractive-index stratification containing resin is coated on 
the aforementioned rebound ace court layer which has not yet been hardened completely. Carry out the 
laminating of the non-hardened high refractive-index layer, and it is made to sink in behind a laminating into 
the rebound ace court layer of the above [ said constituent for high refractive-index stratification in the high 
refractive-index layer which is not hardened / above ] which has not yet been hardened completely. Partial 
hardening is performed after making the 1 st sinking-in section form in the surface section of said rebound 
ace court layer. Form the high refractive-index layer which has not yet been hardened completely, and the 
coating constituent for low refractive-index stratification containing resin is further coated on the 
aforementioned high refractive-index layer which has not yet been hardened completely after that. Carry out 
the laminating of the non-hardened low refractive-index layer, and it is made to sink in behind a laminating 
into the high refractive-index layer of the above [ said constituent for low refractive-index stratification in 
the low refractive-index layer which is not hardened / above ] which has not yet been hardened completely. 
The manufacture approach of the acid-resisting object which consists of making the 2nd sinking-in section 
form in the surface section of said high refractive-index layer, and stiffening the whole after that. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention has the laminated structure to which the laminating of the low 
refractive-index layer was carried out through direct or other layers on a rebound ace court layer, and relates 
to the acid-resisting object whose adhesion between other layers and low refractive-index layers which were 
prepared in the rebound ace court layer between a rebound acexourt layer and a low refractive-index layer 
improved. Moreover, this invention also relates to the manufacture approach of an acid-resisting object 
including the laminating approach which can raise the adhesion between such each class. 
[0002] 

[Description of the Prior Art] Fluoroscopy nature, such as a glass plate and plastic film, is maintained, and 
preventing reflection of a front face or preventing in itself the reflection in the front face of the various 
goods which do not have fluoroscopy nature are often performed. Especially the thing for which fluoroscopy 
nature and acid resistibility are combined on those functions especially in the instrument and indicating 
equipment (= display) of the aperture of the required building of fluoroscopy or a car and various devices is 
important. 

[0003] In order to control reflection of a front face, it is necessary to prepare a low refractive-index layer 
lower than the refractive index of the material which constitutes the target front face as an acid-resisting 
layer but, and since an acid-resisting layer is located in the outermost surface, surface physical endurance 
and chemical durability are required at coincidence, and surface abrasion-proof nature is required strongly 
especially. For this reason, the rebound ace court layer is usually prepared in the lower layer of the low 
refractive-index layer which is an acid-resisting layer. 

[0004] A rebound ace court layer points out a literally hard coating layer, and the resin which can give a 
hard coating layer as resin which constitutes the coating layer constituent for forming such a layer is 
selected. However, since it is common for solubility [ as opposed to a solvent by the resin which gives a 
hard coating layer having high molecular weight generally, or its consistency being high etc. ] to be low, if 
the coating constituent for low refractive-index stratification is used and a low refractive-index layer is 
formed on the once formed rebound ace court layer, the adhesion of a rebound ace court layer and a low 
refractive-index layer will tend to become inadequate. In such a case, the inclination for this adhesion to 
tend to become inadequate is remarkable much more, when a rebound ace court layer is formed using the 
coating constituent which uses thermosetting resin or ionizing-radiation hardenability resin as a resinous 
principle, the adhesion of a low refractive-index layer established on the rebound ace court layer becomes 
quite low, and by this, abrasion-proof nature falls or it may have the trouble of a low refractive-index layer 
exfoliating during handling. 

[0005] Also when the same thing carries out the laminating of the low refractive-index layer through other 
layers on a rebound ace court layer, it happens. Although a high refractive-index layer is prepared between a 
rebound ace court layer and a low refractive-index layer in the semantics which raises acid resistibility in 
many cases, the adhesion between this high refractive-index layer and a low refractive-index layer as well as 
the adhesion between a rebound ace court layer and a low refractive-index layer tends to become low. 
Although there may be various laminated structures, such as a laminating of a medium refractive index 
layer, a high refractive-index layer, and a low refractive-index layer, in the sense of the improvement in acid 
resistibility besides the laminating of such a high refractive-index layer and a low refractive-index layer, the 
object which carries out the laminating of the last low refractive-index layer serves as a high refractive- 
index layer in many cases. Moreover, in the case of what gives conductivity to a front face, although the 
laminating of the conductive layer was carried out, the laminating of the low refractive-index layer can be 
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turned up. 
[0006] 

[Problem(s) to be Solved by the Invention] In this invention, in case you carry out the laminating of the low 
refractive-index layer to the outermost surface and you perform acid resisting, let it be technical problems to 
offer the acid-resisting object which raised the adhesion of a low refractive-index layer and a rebound ace 
court layer, or the adhesion of a low refractive-index layer and other layers, and to offer the manufacture 
approach that such an acid-resisting object can be manufactured. 
[0007] 

[Means for Solving the Problem] It became possible to solve a technical problem by considering as the 
laminated structure which formed the sinking-in section near the interface between the other layers and low 
refractive-index layers which intervene between a rebound ace court layer and a low refractive-index layer 
or between a rebound ace court layer and a low refractive-index layer by examination of an artificer. 
Moreover, in order to form such the sinking-in section, before the lower layer formed by the coating method 
has yet carried out full hardening in this invention By performing coating for the low refractive-index 
stratification, and making the coating constituent by which coating was carried out permeate the lower layer 
surface section, near the interface of a lower layer and the upper layer After considering as the condition that 
the sinking-in section was formed, it became possible by stiffening the whole to realize the above-mentioned 
laminated structure. 

[0008] The 1st invention relates to the acid-resisting object characterized by having the laminated structure 
to which the laminating of the rebound ace court layer and low refractive-index layer which consist of a 
resin constituent which all contains resin on a base was carried out one by one, and having the sinking-in 
section into which the component of said low refractive-index layer sank in the surface section of said 
rebound ace court layer. The rebound ace court layer which consists of a resin constituent with which the 
2nd invention all contains resin on a base, It has the laminated structure to which the laminating of a high 
refractive-index layer or a conductive layer, and the low refractive-index layer was carried out one by one. 
Whether it has the sinking-in section into which the component of said high refractive-index layer or said 
conductive layer sank in the surface section of said rebound ace court layer, and/ Or it is related with the 
acid-resisting object characterized by having the sinking-in section into which the component of said low 
refractive-index layer sank in the surface section of said high refractive-index layer or said conductive layer. 
The 3rd invention relates to the acid-resisting object characterized by consisting of hardening resin 
constituents with which said rebound ace court layer consists of a hardened material of the ionizing- 
radiation hardenability resin constituent containing the thermosetting resin constituent and/or ionizing- 
radiation hardenability resin containing thermosetting resin in the 1 st or 2nd invention. The 4th invention 
relates to the acid-resisting object characterized by consisting of hardening resin constituents with which 
said high refractive-index layer consists of a hardened material of the ionizing-radiation hardenability resin 
constituent containing the thermosetting resin constituent and/or ionizing-radiation hardenability resin 
containing thermosetting resin in the 2nd invention. The 5th invention relates to the acid-resisting object 
characterized by said high refractive-index layer containing an inorganic ultrafine particle further in the 4th 
invention. The 6th invention relates to the acid-resisting object characterized by the refractive index of said 
high refractive-index layer exceeding 1 .46 in the 1 st - the 5th one of invention. The 7th invention relates to 
the acid-resisting object characterized by consisting of hardening resin constituents with which said low 
refractive-index layer consists of a hardened material of the ionizing-radiation hardenability resin 
constituent containing the thermosetting resin constituent and/or ionizing-radiation hardenability resin 
containing thermosetting resin in the 1 st - the 6th one of invention. The 8th invention relates to the acid- 
resisting object characterized by said low refractive-index layer containing a fluorine-containing polymer 
component in the 7th invention. The 9th invention relates to the acid-resisting object characterized by said 
low refractive-index layer containing a fluorine-containing oligomer component in the 7th invention. The 
10th invention relates to the acid-resisting object characterized by said low refractive-index layer containing 
a polysiloxane component in the 7th invention. The 1 1th invention relates to the acid-resisting object 
characterized by the refractive indexes of said low refractive-index layer being 1 .10-1 .46 in the 1st - the 
10th invention. The rebound ace court layer to which the 12th invention all makes a resin constituent a 
subject on a base, And by consisting of carrying out the laminating of the low refractive-index layer one by 
one, coating the coating constituent for rebound ace court stratification which contains resin on a base, and 
making partial hardening perform Form the rebound ace court layer which has not yet been hardened 
completely, next the coating constituent for low refractive-index stratification containing resin is coated on 
the aforementioned rebound ace court layer which has not yet been hardened completely. Carry out the 
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laminating of the non-hardened low refractive-index layer, and it is made to sink in behind a laminating into 
the rebound ace court layer of the above [ said constituent for low refractive-index stratification in the low 
refractive-index layer which is not hardened / above ] which has not yet been hardened completely. The 
sinking-in section is made to form in the surface section of said rebound ace court layer, and it is related 
with the manufacture approach of the acid-resisting object which consists of stiffening the whole after that. 
The rebound ace court layer to which the 13th invention all makes a resin constituent a subject on a base, It 
consists of carrying out the laminating of a high refractive-index layer and the low refractive-index layer one 
by one. On a base A rebound ace court layer is formed by making it harden by coating the coating 
constituent for rebound ace court stratification containing resin. Next, by coating the coating constituent for 
high refractive-index stratification containing resin on said rebound ace court layer, and making partial 
hardening perform Form the high refractive-index layer which has not yet been hardened completely, and 
the coating constituent for low refractive-index stratification containing resin is further coated on the 
aforementioned high refractive-index layer which has not yet been hardened completely after that. Carry out 
the laminating of the non-hardened low refractive-index layer, and it is made to sink in behind a laminating 
into the high refractive-index layer of the above [ said constituent for low refractive-index stratification in 
the low refractive-index layer which is not hardened / above ] which has not yet been hardened completely. 
The sinking-in section is made to form in the surface section of said high refractive-index layer, and it is 
related with the manufacture approach of the acid-resisting object which consists of stiffening the whole 
after that. The rebound ace court layer to which the 14th invention all makes a resin constituent a subject on 
a base, By consisting of carrying out the laminating of a high refractive-index layer and the low refractive- 
index layer one by one, coating the coating constituent for rebound ace court stratification which contains 
resin on a base, and making partial hardening perform Form the rebound ace court layer which has not yet 
been hardened completely, next the coating constituent for high refractive-index stratification containing 
resin is coated on the aforementioned rebound ace court layer which has not yet been hardened completely. 
Carry out the laminating of the non-hardened high refractive-index layer, and it is made to sink in behind a 
laminating into the rebound ace court layer of the above [ said constituent for high refractive- index 
stratification in the high refractive-index layer which is not hardened / above ] which has not yet been 
hardened completely. Partial hardening is performed after making the 1 st sinking-in section form in the 
surface section of said rebound ace court layer. Form the high refractive-index layer which has not yet been 
hardened completely, and the coating constituent for low refractive-index stratification containing resin is 
further coated on the aforementioned high refractive-index layer which has not yet been hardened 
completely after that. Carry out the laminating of the non-hardened low refractive-index layer, and it is 
made to sink in behind a laminating into the high refractive-index layer of the above [ said constituent for 
low refractive-index stratification in the low refractive-index layer which is not hardened / above ] which 
has not yet been hardened completely. The 2nd sinking-in section is made to form in the surface section of 
said high refractive-index layer, and it is related with the manufacture approach of the acid-resisting object 
which consists of stiffening the whole after that. 
[0009] 

[Embodiment of the Invention] Drawing 1 is the sectional view showing the laminated structure of the 
typical thing of the acid-resisting object of this invention. As shown in drawing 1 (a), the laminating of the 
rebound ace court layer 3 and the low refractive-index layer 4 is carried out to order for example, on the 
base 2, and the acid-resisting object 1 of this invention consists of a laminated structure which has sinking-in 
section 5A into which the component of a low refractive-index layer sank at the surface section (part near a 
top face) of the rebound ace court layer 3. In addition, it is based on the bottom when it can set to drawing to 
a "top" and the "bottom" also including henceforth. The "bottom" is equivalent to an observation side for a 
"top" with an observation side in the opposite side again. 

[0010] The laminating of the rebound ace court layer 3, the high refractive-index layer 6, and the low 
refractive-index layer 4 is carried out to order on the base 2, and the acid-resisting object 1 of this invention 
may consist of a laminated structure which has sinking-in section 5B into which the component of a low 
refractive-index layer sank at the surface section of the high refractive-index layer 6, as shown in drawing 1 
(b). 

[001 1] Even if the thing only in the condition that the coating constituent for each to form the upper layer 
permeated, the thing in the condition of having permeated and having dissolved the lower layer surface 
section, or the condition of those both is intermingled, the sinking-in sections 5A and 5B Any are sufficient 
and you may not necessarily be in a uniform condition inside the same sinking-in section — on the sinking-in 
sections 5A and 5B, the rate of the dissolution is high, and the rate of osmosis is high with the down side. 
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Moreover, it not only has permeated, but [ while all the components of a coating constituent had maintained 
the presentation ratio, ] with sinking [ which is said here ] in, when a part of component has permeated, it 
shall contain. 

[0012] The above-mentioned laminated structure which quoted and explained drawing 1 (b) may have 
various variations. For example, the high refractive-index layer 6 in the above-mentioned laminated 
structure may be replaced from the bottom by the bilayer of a medium refractive index layer and a high 
refractive-index layer, and may be replaced by other laminated structures for acid resisting. Or you may 
replace by the stratum functionale with functions, such as a conductive layer for giving conductivity to a 
front face for the high refractive-index layer 6. 

[001 3] As a material of a base 2, although there may be a transparence resin film or a transparence resin 
sheet, a transparence resin plate (example; acrylic resin plate), and a transparence glass plate, industrially, it 
is desirable that continuation processing uses an easy and flexible transparence resin film, a base 2 ~ an 
application - colored — it is also transparent, and since it obtains, with transparence, it considers as 
transparent and colorless and a thing including both colored transparence here. In addition, although a base 2 
has many transparent things, as long as it is not necessarily limited to a transparent thing, but the front face 
has reflexibility and it is necessary to control reflexibility, what kind of thing is sufficient as it. 
[0014] As a transparence resin film or a transparence resin sheet Triacetyl cellulose (it omits and is also 
called TAC and cellulose triacetate.) Diacetyl cellulose, an acetate-butylate cellulose, polyether sulphone, 
Polyester, such as acrylic or an methacrylic system, a polyurethane system, and polyethylene terephthalate, 
A polycarbonate, the poly ape phone, a polyether, a trimethyl pentene, What consists of thermoplastics, such 
as annular polyolefines, such as a polyether ketone, acrylonitrile (meta), and poly norbornene, polyimide, a 
polyamide, polyamidoimide, or a polysiloxane, can be used. In addition, the display of (meta) is used in a 
thing with meta, and the semantics which points out both objects which are not. 

[0015] Although the film or sheet which consists of the above-mentioned thermoplastics is flexible and it is 
easy to use, when there is no need of bending also including the time of handling and a hard thing is desired, 
tabular things, such as a plate of the above-mentioned resin and a glass plate, can also be used. In the case of 
a sheet-like object or a tabular object, this range may be exceeded, although about 8-1000 micrometers is 
desirable when a flexible thing is desired as thickness of a base 2. Moreover, although a base 2 is flat, when 
the base 2 constitutes the facing of various goods, it may usually have the shape of toothing and three- 
dimensional configuration for it. In addition, a base 2 is the purpose which raises the adhesive property of 
the side which carries out the laminating of the acid-resisting layer, and may perform various processings. 
Moreover, processing for considering as the facing of various goods may be performed to the direction side 
which is not the side which carries out the laminating of the acid-resisting layer. 

[0016] The rebound ace court layer 3 is for preparing on a base 2 and raising the degree of hardness of the 
front face of acid-resisting layers, such as the upper low refractive-index layer. As for the thickness of the 
rebound ace court layer 3, it is desirable that it is 0.5 micrometers or more as an example, and is 20 
micrometers or less. Although it can be constituted even if the resin with a comparatively high degree of 
hardness chosen from thermoplastics is used for the rebound ace court layer 3, it is desirable to consist of 
hardened materials (to suppose that a hardening resin constituent is called.) of the ionizing-radiation 
hardenability resin constituent containing the thermosetting resin constituent or/and ionizing-radiation 
hardenability resin containing thermosetting resin, and it consists of a hardening resin constituent and a 
minerals ultrafine particle more preferably. In addition, a "rebound ace court layer" is obtained by coating of 
a coating constituent, and surface hardness is the pencil hardness test shown by JIS K5400, and it points out 
what shows the degree of hardness more than H at least. 

[0017] As thermosetting resin, phenol resin, a urea-resin, diallyl phthalate resin, melamine resin, guanamine 
resin, an unsaturated polyester resin, polyurethane resin, an epoxy resin, an amino alkyd resin, melamine- 
urea copolycondensation resin, silicone, polysiloxane resin, etc. can be used. Curing agents, such as a cross 
linking agent and a polymerization initiator, a polymerization promotor, a solvent, a viscosity controlling 
agent, etc. are added and used for these resin if needed. 

[0018] As ionizing-radiation hardenability resin, in respect of reaction energy, you may belong to any of 
photopolymerization or thermal polymerization, and may belong to any of a radical polymerization, cationic 
polymerization, or anionic polymerization in respect of active species. In containing an ethylene nature 
unsaturated bond, when an optical radical polymerization and a heat radical polymerization contain an 
epoxy group again, heat curing and optical cationic polymerization are possible. Since it carries out a 
polymerization indirectly in response to an operation of an initiator directly by the exposure of the light or 
ionizing radiation (ultraviolet rays or electron ray), and other invisible light in containing an ethylene nature 
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unsaturated bond especially, handling in the case of photo-curing which results [ from spreading ] in 
hardening becomes easy, and is especially desirable. 

[00 1 9] The reaction hardenability polymer which introduced the ethylene nature unsaturated bond into the 
nonresponsive polymer which does not have polyacrylic acid, polymethacrylic acid, polyacrylate, 
polymethacrylate, polyolefine, polystyrol, a polyamide, polyimide, a polyvinyl chloride, polyvinyl alcohol, a 
polyvinyl butyral, or a polymerization nature functional group like a polycarbonate as a thing containing an 
ethylene nature unsaturated bond can be illustrated. 

[0020] moreover, as a thing containing an ethylene nature unsaturated bond 2-hydroxyethyl (meta) acrylate, 
2-hydroxypropyl (meta) acrylate, Hydroxy butyl acrylate, 2-hydroxy-3-phenoxypropylacrylate, Carboxy 
poly caprolactone (meta) acrylate, an acrylic acid, Monofunctional (meta) acrylate, such as a methacrylic 
acid or acrylamide, Diacrylate, such as ethylene glycol diacrylate or pentaerythritol diacrylate monostearate, 
Thoria chestnut rates, such as trimethylolpropane triacrylate or a pentaerythritol thoria chestnut rate, Or 
radical polymerization nature monomers or these polymerization nature monomers, such as pentaerythritol 
tetraacrylate, can illustrate the oligomer which carried out the polymerization. [, such as polyfunctional 
acrylate, ] It is more desirable to use polyfunctional acrylate in the semantics which raises especially 
crosslinking density. 

[002 1 ] In case the above-mentioned oligomer or the above-mentioned monomer of radical polymerization 
nature which has an ethylene nature unsaturated bond is used, an optical radical polymerization initiator is 
blended if needed. It is good to be able to use acetophenones, benzophenones, ketals, anthraquinone, thioxan 
tons, an azo compound, bottom oxide, 2, 3-dialkyl dione compounds, disulfide compounds, a thiuram 
compound, or a fluoro amine compound, and to blend 3-8 (mass ratio) as an optical radical polymerization 
initiator, to the above-mentioned oligomer and the above-mentioned monomer 1 00 of radical polymerization 
nature. 

[0022] as the example of an optical radical polymerization initiator — 1 -hydroxy-cyclohexyl-phenyl ketone 
(made in Tiba Speciality Chemicals — ) trade name; — available as an IRUGA cure 184, and 2- methyl- 1 [4- 
(methylthio) phenyl]-2-morpholinopropane-l-ON (made in Tiba Speciality Chemicals — ) Trade name; 
Available as an IRUGA cure 907, benzyl dimethyl ketone, l-(4-dodecyl phenyl)-2-hydroxy-isobutane-l- 
ON, 2-hydroxy-2 -methyl- 1 -phenyl propane- 1 -ON, 1 -(4-isopropyl phenyl)-2-hydroxy-isobutane-l-ON, or a 
benzophenone — it can illustrate ~ a kind — or two or more sorts can be combined and it can use. 
[0023] In an ionizing-radiation hardenability resin constituent and a thermosetting resin constituent, a 
polysiloxane component and an organic reaction nature silicon compound more following on a concrete 
target type [ some ] may be used together. Since the skid nature on the front face of a paint film will 
increase, and abrasion-proof nature will improve and a mold-release characteristic will be given to a front 
face while the degree of hardness and reinforcement of a paint film are maintained if an organic reaction 
nature silicon compound is used together, there is an advantage whose antifouling property improves. In 
addition, also in any of an ionizing-radiation hardenability resin constituent and a thermosetting resin 
constituent, since the direction which uses what was introduced in polar groups, such as a hydroxyl group, a 
carboxyl group, an amino group, or an amide group, as a resinous principle forms covalent bond between 
organic reaction nature silicon compounds and the further improvement in the degree of hardness of a paint 
film and reinforcement of it is attained, it is more desirable. 

[0024] 1 of an organic silicon compound can be expressed with general formula RmSi(OR f ) n, R and R 
expresses the alkyl group of carbon numbers 1-10, and suffix m of R and suffix n of OR' are integers with 
which each fills the relation of m+n=4. 

[0025] Specifically A tetramethoxy silane, a tetra-ethoxy silane, tetra— iso-propoxysilane, Tetra— n- 
propoxysilane, tetra— n-butoxysilane, tetra— sec-butoxysilane, Tetra— tert-butoxysilane, a tetra-pentaethoxy 
silane, Tetra-PENTA-iso-propoxysilane, tetra-PENTA-n-propoxysilane, Tetra-PENTA-n-butoxysilane, 
tetra-PENTA-sec-butoxysilane, Tetra-PENTA-tert-butoxysilane, methyl triethoxysilane, A methyl 
tripropoxy silane, MECHIRUTORI butoxysilane, dimethyldimethoxysilane, Dimethyl diethoxysilane, a 
dimethyl ethoxy silane, dimethyl methoxysilane, dimethyl propoxysilane, dimethyl butoxysilane, methyl 
dimethoxysilane, methyldiethoxysilane, hexyl trimethoxysilane, etc. are mentioned. 

[0026] 2 of the organic silicon compound which can be used together to an ionizing-radiation hardenability 
resin constituent and a thermosetting resin constituent is a silane coupling agent. 
[0027] Specifically gamma-(2-aminoethyl) aminopropyl trimethoxysilane, gamma-(2-aminoethyl) 
aminopropyl methyl dimethoxysilane, beta-(3, 4-epoxycyclohexyl) ethyltrimethoxysilane, gamma- 
aminopropyl triethoxysilane, gamma-methacryloxypropyl methoxysilane, N-beta-(N-vinylbenzyl 
aminoethyl)-gamma-aminopropyl methoxysilane and a hydrochloride, Gamma- 
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glycidoxypropyltrimetoxysilane, an amino silane, methyl methoxysilane, Vinyltriacetoxysilane, gamma- 
mercapto propyltrimethoxysilane, Gamma-chloropropyltrimetoxysilane, hexamethyldisilazane, A vinyl tris 
(beta-methoxyethoxy) silane, octadecyl dimethyl [3-(trimethoxysilyl) propyl] ammoniumchloride, 
methyltrichlorosilane, dimethyldichlorosilane, etc. are mentioned. 

[0028] 3 of the organic silicon compound which can be used together to an ionizing-radiation hardenability 
resin constituent and a thermosetting resin constituent is an ionizing-radiation hardenability silicon 
compound. A with a molecular weight of 5,000 or less which specifically has two or more functional groups 
which react and construct a bridge by the exposure of ionizing radiation, for example, a polymerization 
nature double bond radical, organic silicon compound is mentioned, and, more specifically, piece end vinyl 
functionality polysilane, both-ends vinyl functionality polysilane, a piece end vinyl organic- functions 
polysiloxane, a both-ends vinyl organic-functions polysiloxane, the vinyl functionality polysilane to which 
these compounds were made to react, or a vinyl functionality polysiloxane is mentioned. More specifically, 
they are the following compounds. 
[0029] 
[Formula 1] 

(a) CH 2 =CH — (R^Si) n — CH=CH 2 

CH 2 - (E 1 R 2 Si) 2 — CH=CH 2 
CH 2 CH 3 CH 3 

(b) (CH 3 ) 3 SiO (SiO) a (SiO) b -Si— CH 3 

CH 3 CH 3 CE 3 







^3 


fH 3 
- (SiO) c - 

CH 3 


fH 3 
— Si-CH 3 
CH 3 


(c) 


(CH 2 =CH— tfVsi) „ CH 2 CH 2 - 


— SiO — 
i 

CH 3 






(d) 


CH 3 

B— (aVsi) n CH 2 CH 2 — (SiO) 

CH 3 


CH 3 
- (SiO) 
CH 3 


CH 3 

c — Si— CH= 
1 

CH 3 


CH 2 







CH 3 CH 3 CH 3 

(e) CH 2 =Cfl 2 — (SiO) — (SiO) d — Si— CH=CH Z 

CH 3 CH 3 CH 3 

±ga (a) - (e) ©5S+> E 1 ^«tt5R 2 ttKlR»l'-4©T;i/^r;i/S-CfeD. 

[0030] Urethane acrylate, especially polyurethane acrylate may be used together in an ionizing-radiation 
hardenability resin constituent and a thermosetting resin constituent. Generally, while acrylate, especially 
polyfunctional acrylate give the paint film which was excellent in the degree of hardness, when ****** adds 
[ the fault which the shock resistance of a paint film becomes low and becomes weak ] polyurethane 
acrylate, it is because shock resistance is improved and a paint film comes to be tinctured with flexibility. 
Moreover, polymers which introduced the acryloyl (meta) radical, such as a polymer and silicone resin, can 
also be preferably used in the range in which the physical properties of the rebound ace court thin layer 4 are 
not reduced. Although the above-mentioned resinous principle can be constituted as a principal component 
in the rebound ace court layer 3, it is more more desirable still to contain a minerals ultrafine particle. 
[003 1 ] The rebound ace court layer 3 can be formed if needed besides the above-mentioned component by 
coating using the coating constituent for rebound ace court stratification which added and prepared a 
solvent, an ultraviolet-rays cutoff agent, an ultraviolet ray absorbent, a surface modifier (leveling agent), or 
other additives. As a coating method, the roll coat method, the gravure coat method, the slide coat method, a 
spray coating method, a dip coating method, or screen printing can be used, and it is the purpose of 
hardening after coating if needed. It can dry, warm heat or can form by making it harden by performing UV 
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irradiation or electron beam irradiation. 

[0032] The low refractive-index layer 4 consists of a resin constituent formed of coating using the proper 
transparence resin for coatings, the particle of a low refractive index, and the coating constituent for low 
refractive-index stratification that contains an ultrafine particle preferably. Or the low refractive-index layer 
4 consists of a resin constituent formed using the coating constituent which was not accompanied by the 
minerals particle or the minerals ultrafine particle, or was.prepared by following in the low refractive-index 
resinous principle with an own low refractive index. 

[0033] As the minerals particle or minerals ultrafine particle of a low refractive index For example, LiF, 
MgF2, 3 NaF-AlF3, or A1F3 (above) All n= 1.4, Na3AlF6 (a cryolite, n= 1.33), Or SiOx (1.50<=x<=2.00, 
n=1.35-1.48) etc. can be mentioned, and a coating constituent is adjusted using the particle chosen from 
these, or an ultrafine particle, and it can apply on a base 2, it can be made to be able to solidify by making it 
dry etc., and can consider as the low refractive-index layer 4. As the particle of a low refractive index, or an 
ultrafine particle, the resin particle containing the independence of a fluororesin or silicone resin or these 
resin can be mentioned, for example. These can be preferably used, if the range of a refractive index is 1 .30- 
1.46. 

[0034] However, that a refractive index forms the low refractive-index layer 4 not much low more 
preferably using the coating constituent prepared considering a fluorine content polymer or fluorine content 
oligomer as a resinous principle is the semantics which realizes a low refractive index, and the common 
transparence resin for coatings has it. [ desirable ] Or the polysiloxane component mentioned previously 
may be made to contain. 

[0035] A fluorine content polymer or fluorine content oligomer is obtained by the polymerization or 

copolymerization of the fluorine content monomer which has an ethylene nature unsaturated bond. As a 

fluorine content monomer which has an ethylene nature unsaturated bond Fluoro ethylene, vinylidene 

fluoride, tetrafluoro ethylene, Fluoro olefins, such as hexafluoropropylene ethylene, a perfluoro butadiene or 

perfluoro -2, the 2-dimethyl -1, and 3-JIOKI SOL the completeness of an acrylic acid or a methacrylic acid 

or the alkyl by which partial fluorination was carried out, the alkenyl, or aryl ester (following "** 2" or "** 

3") — further Completeness or partial fluorination vinyl ether, completeness, partial fluorination vinyl ester, 

completeness, or a partial fluorination vinyl ketone can be mentioned. 

[0036] 

[Formula 2] 
R 1 

CH 2 -C 

I R2 

0-C-R f 
I 

R 




[0038] However, as for Rl, a hydrogen atom and a carbon number express the alkyl group or halogen atom 
of 1-3 among an upper type "** 2." Rf expresses completeness or the alkyl group by which partial 
fluorination was carried out, an alkenyl radical, heterocycle, or an aryl group. R2 and R3 express 
independently a hydrogen atom, an alkyl group, an alkenyl radical, a hetero radical, an aryl group, or the 
radical defined by Above Rf, respectively. Rl, R2, R3, and Rf may have substituents other than a fluorine 
atom, respectively. Moreover, two or more radicals of arbitration may join together mutually, and may form 
a ring structure in R2, R3, and Rf. 

[0039] Moreover, A expresses completeness or the n-valent organic radical by which partial fluorination 
was carried out among an upper type "** 3." R4 expresses the alkyl group or halogen atom of a hydrogen 
atom and carbon numbers 1-3. R4 may have substituents other than a fluorine atom, n expresses the integer 
of 2-8. 
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[0040] If the fluorine content polymer and fluorine content monomer which have mutually the 
polymerization nature functional group in which a polymerization is possible, and/or oligomer are 
combined, while the membrane formation nature of the coating constituent for coating will improve by the 
fluorine content polymer, since crosslinking density and coating fitness improve by the fluorine content 
monomer and/or oligomer and the degree of hardness and reinforcement of a paint film are realized by the 
balance of both components, it is desirable. Since it is easy to balance many physical properties in which 
number average molecular weight included coating fitness, membrane formation nature, a paint film degree 
of hardness, paint film reinforcement, etc. as a fluorine content polymer especially when number average 
molecular weight used as a thing, and the fluorine content monomer and/or oligomer of 20,000-1 00,000 
combining 20,000 or less thing, it is more desirable. When the refractive index of a fluorine polymer is low 
enough, since the reinforcement of a paint film can be raised more easily, the direction which combined the 
monomer and/or oligomer which do not contain a fluorine is desirable. The monomer of the radical 
polymerization nature which has the ethylene nature unsaturated bond already mentioned as a material for 
constituting the rebound ace court layer 3 as the monomer which does not contain a fluorine, and oligomer, 
and oligomer can be mentioned. 

[0041] In the above, a kind chosen from the homopolymer which consists of a kind chosen from a fluorine 
content monomer which was described above as a fluorine content monomer or oligomer, or two sorts or 
more, a copolymer, or a fluorine content monomer which was described above or two sorts or more, a kind 
of the fluorine the non-containing monomer which does not contain a fluorine, or two sorts or more of 
copolymers can be used. In order to raise the mechanical strength of the low refractive-index layer 4, it is 
effective to raise the adhesion of the low refractive-index layer 4 and a lower layer, and, for that purpose, it 
is desirable that either of the resinous principles which constitute the coating constituent for low refractive- 
index stratification is introduced in polar groups, such as a hydroxyl group, a carboxyl group, an amino 
group, or an amide group. 

[0042] The fluorine content monomer which does not have a polymerization nature functional group can 
also be used. Moreover, specifically A polytetrafluoroethylene and 4-fluoro ethylene-6-fluoro propylene 
copolymer, A 4-fluoro ethylene-perfluoroalkyl vinyl ether copolymer, A 4-fluoro ethylene-ethylene 
copolymer, polyvinyl fluoride, Completeness or alkyl by which partial fluorination was carried out of poly 
vinylidene fluoride, an acrylic acid, or a methacrylic acid, The polymer or copolymer of the alkenyl or aryl 
ester (for example, the above "** 2" or "** 3"), Resin, such as a fluoro ethylene-hydrocarbon system vinyl 
ether copolymer or the epoxy by which fluorine denaturation was carried out, polyurethane, a cellulose 
system, a phenol, polyimide, or silicone, can be mentioned. In addition, amorphous transparence 
fluororesins (trade name [ by Asahi Glass Co., Ltd. ]; "SAITOPPU" etc.) can also be used. 
[0043] Also in case the low refractive-index layer 4 is formed using the coating constituent prepared 
considering an above-mentioned fluorine content polymer or fluorine content oligomer etc. as a resinous 
principle, the already described particle of a low refractive index can be used. It is more desirable to make 
an ultrafine particle contain in the semantics which secures transparency more. 

[0044] Here, an ultrafine particle is smaller than what has the particle diameter of several micrometers to 
several 1 00 micrometers currently generally called the particle, since the optical-character ability as which 
the concrete particle diameter of the ultrafine particle used in this invention is required by the application 
differs — generally --****** — being hard — although — it is desirable that it is the range whose diameter of 
a primary particle is lnm - 500nm. Even if the diameter of a primary particle uses a less than lnm thing, 
improvement in the degree of hardness of a paint film and reinforcement is not found. Moreover, if the 
diameter of a primary particle exceeds 500nm, the transparency of a paint film is spoiled and it may be 
unable to be used at all depending on an application. In addition, as an ultrafine particle, uniform 
distribution into resin may be possible, and as long as the degree of hardness and reinforcement of a paint 
film are securable, you may be the thing of a globular shape, a needle, or what kind of other configurations. 
[0045] In order to form the low refractive-index layer 4 by using a fluorine content polymer or fluorine 
content oligomer as a resinous principle, an optical radical polymerization initiator can be blended if needed, 
and it can form by coating using the coating constituent for low refractive-index stratification which added 
and prepared a solvent, an ultraviolet-rays cutoff agent, an ultraviolet ray absorbent, a surface modifier 
(leveling agent), or other additives if needed too. As a coating method, the roll coat method, the gravure coat 
method, the slide coat method, a spray coating method, a dip coating method, or screen printing can be used, 
the need can be accepted after coating, and it can dry, warm heat for the purpose of hardening, or can form 
by making it harden by performing UV irradiation or electron beam irradiation. As a refractive index, as for 
the above-mentioned low refractive-index layer 4, it is desirable that it is 1.10-1 .46, and it is desirable as 
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thickness that it is 30nm - 200nm. 

[0046] When the high refractive-index layer 6 which quoted and explained drawing 1 (b) intervenes, as a 
refractive index, as for the high refractive-index layer 6, it is desirable that it is 1 .46-1 .90, and it is desirable 
as thickness that it is 50nm - 200nm. 

[0047] The high refractive-index layer 6 contains the same resinous principle as the case where the rebound 
ace court layer 3 is formed. It is further formed in them using the non-subtlety particle for making a layer 6 
into a high refractive index, and the coating constituent for high refractive-index stratification which 
blended the inorganic ultrafine particle preferably. As a resinous principle A thing with the degree of 
hardness of the thermoplastics is used, and also more preferably, it can be formed using thermosetting resin 
or ionizing-radiation hardenability resin, these resinous principles can harden, and the formation can be 
performed according to the method of forming the rebound ace court layer 3. 

[0048] a non-subtlety particle — as an inorganic ultrafine particle preferably Generally A titania with a high 
refractive index (refractive-index n=l. 9-2.3), a zirconia (n=l .6-2.0), A zinc oxide (n=l. 6-2.0), an alumina 
(n=l .5-1 .7), Tin oxide (n=l .7-2.0), indium dope tin oxide (it ITO(s)) [ = ] It can be used if it is within the 
limits of the refractive index by which n=l .6-1.9, the antimony dope tin oxide (= ATO, n=l .6-1 .9), an 
aluminum dope zinc oxide (= AZO, n=l .7-2.0), etc. are needed for the rebound ace court thin layer 4. 
Moreover, when a minerals particle with these high refractive indexes or a minerals ultrafine particle shows 
conductivity, the high refractive-index layer 6 can be made into a conductive layer, conductivity can be 
given to a high refractive-index layer as a result the surface layer of an acid-resisting layer, and a pan at 
acid-resisting material, the antistatic engine performance can be given as a result, and it is desirable. 
[0049] The acid-resisting object 1 of this invention has sinking-in section 5A (or 5B) of the component of a 
low refractive-index layer in the surface section of the rebound ace court layer 3, or the surface section of 
the high refractive-index layer 6, as drawing 1 (a) and (b) are quoted and the outline was explained. Thus, in 
order to form sinking-in section 5a or 5b, it carries out as follows. 

[0050] First, the example which quoted and explained drawing 1 (a) is explained, quoting drawing 2 . First, 
rebound ace court layer 3p (initial of partial showing p being partial) which has not yet been hardened 
completely is formed by performing coating which used the coating constituent for rebound ace court 
stratification on the base 2 shown in drawing 2 (a), and stopping hardening in the so-called phase of "partial 
hardening", although a proper means is provided and a paint film is stiffened ( drawing 2 (b)). 
[0051] Next, on rebound ace court layer 3p which has not yet been hardened completely, coating which used 
the coating constituent for low refractive-index stratification is performed, and non-hardened low refractive- 
index layer 4a is formed at this time ( drawing 2 (c)). It is shown that suffix a has not hardened. Without 
providing the means for ****** immediately, the coating constituent for low refractive-index stratification 
in non-hardened low refractive-index layer 4a is infiltrated into lower layer rebound ace court layer 3p, and 
the sinking-in section is made to form in the surface section of rebound ace court layer 3p which has not yet 
been hardened completely by placing time amount after coating. Therefore, extent of partial hardening of 
rebound ace court layer 3p used as a lower layer, viscosity, chemical compatibility which give the 
impregnating ability of the coating constituent for low refractive-index stratification, etc. are decided that 
above-mentioned sinking in is performed moderately. 

[0052] By stiffening completely lower layer rebound ace court layer 3p which is made to harden the whole 
completely, namely, contains the sinking-in section, and low refractive-index layer 4a which is not hardened 
[ upper ], when sinking in advances moderately The laminating of the rebound ace court layer 3 and the low 
refractive-index layer 4 is carried out on a base 2. In the surface section of the rebound ace court layer 3 
Could acquire the acid-resisting object 1 ( drawing 2 (d)) which has hardened sinking-in section 5A, and the 
rebound ace court layer 3 and the low refractive-index layer 4 did not only carry out a laminating. Since it 
has the part which the coating constituent for low refractive-index stratification at the time of forming a low 
refractive-index layer sank in and hardened in the rebound ace court layer 3, the rebound ace court layer 3 
and the low refractive-index layer 4 can consider as the laminating condition pasted up firmly. 
[0053] As drawing 1 (b) was quoted and explained, also when it has sinking-in section 5B to which the high 
refractive-index layer 6 intervened, and the component of a low refractive-index layer sank into the surface 
section of the high refractive-index layer 6 It can carry out according to the above-mentioned approach, and 
if the rebound ace court layer 3 in the above-mentioned explanation is transposed to the high refractive- 
index layer 6 when it has sinking-in section 5B only in the surface section of the high refractive-index layer 
6 as drawing 1 (b) was quoted and explained, it can carry out similarly. 

[0054] In case the high refractive-index layer 6 intervenes, the sinking-in section may be produced also in 
the relation between the rebound ace court layer 3 and the high refractive-index layer 6. In this case, partial 
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hardening is carried out to the condition which partial hardening is carried out to the condition which has not 
hardened the rebound ace court layer 3 still completely, it forms, the coating constituent for high refractive- 
index stratification is coated on it, and a lower layer is infiltrated into non-hardened inside, is made to form 
the sinking-in section of ** a 1 st, provides the means of after that and hardening, and has not been hardened 
still completely [ the high refractive-index layer 6 ] at least. At this time, the lower layer rebound ace court 
layer 3 may be in the condition which may carry out full hardening and which has not yet been hardened 
completely. Then, the constituent for low refractive-index stratification is coated on the high refractive- 
index layer 6 which has not yet been hardened completely. By infiltrating a lower layer into non-hardened 
inside, making the 2nd sinking-in section form, providing the means of hardening finally and stiffening the 
whole completely It has the sinking-in section hardened, respectively in the surface section of the rebound 
ace court layer 3, and the surface section of the high refractive-index layer 6, and can consider as the acid- 
resisting object 1 with which the adhesion between the rebound ace court layer 3 and the high refractive- 
index layer 6 and between the high refractive-index layer 6 and the low refractive-index layer 4 was 
strengthened by that. 

[0055] In the above explanation, in order to realize the condition-of having not yet hardened completely, it 
carries out by changing the amount of addition of the energy given to the time amount which provides the 
means of hardening, conditions, and a paint film on the basis of the conditions of full hardening by the 
desiccation and warming which are a means for hardening, heating, UV irradiation, or electron beam 
irradiation. When the conditions of full hardening by UV irradiation are 80 - 2000 mJ/cm2 in quantity of 
radiation as an example, in order to realize the condition of the half cure which has not yet been hardened 
completely, it is about two 5-80 mJ/cm, and they are several% - of the quantity of radiation in full 
hardening, and 10% of numbers. 
[0056] 

[Example] (Example 1) On the triacetyl cellulose film whose thickness is 80 micrometers, the constituent 
for rebound ace court stratification of the following presentation was prepared, bar coating was carried out, 
after drying and removing the solvent, partial hardening was carried out on condition that quantity-of- 
radiation;20 mJ/cm2 using the black light (made in fusion UV systems Japan, light source;H bulb), the 
transparent rebound ace court layer whose thickness is 4 micrometers was formed, and the rebound ace 
court film was obtained. In addition, number of copies and a compounding ratio depend all on mass criteria 
also including henceforth. 

(Constituent for rebound ace court stratification) 

- Pentaerythritol tetraacrylate The 20.0 sections - photopolymerization initiator The 1 .0 sections (made in 
Tiba Speciality Chemicals, a trade name; IRUGA cure 184) 

- Methyl isobutyl ketone The 80 sections [0057] On the formed rebound ace court layer, bar coating of the 
fluorine system ultraviolet curing mold coating constituent (the product made from JSR, a trade name; 
OPUSUTA JM 5010) was carried out, after drying and removing a solvent, using the same black light as the 
above, irradiate on condition that quantity-of-radiation;300 mJ/cm2, it was made to harden, the refractive 
index formed the low refractive-index layer of 1.41, and the acid-resisting film was obtained. In addition, 
when a reflection factor was measured using a spectrophotometer (Shimadzu Corp. make), the thickness of a 
low refractive-index layer was set up so that the minimal value of a reflection factor might come near 
wavel ength ; 5 5 Onm . 

[0058] (Example 2) Similarly in an example 1, by making quantity of radiation of ultraviolet rays into 100 
mJ/cm2, full hardening was carried out and the rebound ace court film was obtained, things under following 
presentation as a constituent for high refractive-index stratification applied on the rebound ace court layer of 
this rebound ace court film, and other than a photoinitiator — a medium [ zirconia beads / (diameter; 
0.3mm) / of those amounts of about 4 times ] ~ carrying out — a paint shaker — 10 hours — shaking — after a 
shaking — a photoinitiator — in addition, the constituent for high refractive-index stratification was obtained. 

[0059] 

(Coating constituent for high refractive-index stratification) 

- Rutile type titanium dioxide The ten sections (the Ishihara Sangyo Kaisha, Ltd. make, lot number;TT05 1 
(C) primary particle-size;0.01- 0.03micrometer) 

- Pentaerythritol thoria chestnut rate The four sections (the Nippon Kayaku Co., Ltd. make, trade name- 
ET30) 

- Dispersant The two sections (made in big KEMI Japan, De Dis par big 163) 

- Photoinitiator The 0.2 sections (made in Tiba Speciality Chemicals, a trade name; IRUGA cure 1 84) 
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- Methyl isobutyl ketone The 37.3 sections [0060] The above-mentioned constituent for high refractive- 
index stratification is applied like the time of the rebound ace court stratification on the rebound ace court 
layer of a rebound ace court film, however partial hardening was carried out, having used quantity of 
radiation of ultraviolet rays as 20 mJ/cm2. When a reflection factor was measured using a 
spectrophotometer (Shimadzu Corp. make), the thickness of a high refractive-index layer was set up so that 
the minimal value of a reflection factor might come near wavelength;550nm. 

[0061] On the formed high refractive-index layer, the low refractive-index layer was formed by the same 
approach using the constituent same in an example 1 . Too, when a reflection factor was measured using a 
spectrophotometer (Shimadzu Corp. make), the thickness of a low refractive-index layer was set up so that 
the minimal value of a reflection factor might come near wavelength;550nm. 

[0062] (Example 1 of a comparison) The acid-resisting film was created like the example 1 except having 
made quantity of radiation of the ultraviolet rays at the time of the rebound ace court stratification into 300 
mJ/cm2. 

[0063] (Example 2 of a comparison) The acid-resisting film was created like the example 3 except having 
made quantity of radiation of the ultraviolet rays at the time of the high refractive-index stratification into 
150mJ/cm2. 

[0064] The acid-resisting film of the example acquired as mentioned above and the example of a 
comparison was evaluated about three items of a reflection factor, film reinforcement, and adhesion. 
Wavelength which measured the reflection factor using the spectrophotometer (Shimadzu Corp. make); 
although it can set to 550nm and is based also on an application, it is desirable that a reflection factor is 
1.2% or less. Moreover, using the #0000 No. thing of steel wool, it ground against the fixed load 20 times, it 
measured with the turbidity meter (the Nippon Denshoku Industries Co., Ltd. make, a trade name; 
NDH2000), had the mass (unit;g) of the dead weight of a load value when Hayes changes, and considered as 
film reinforcement. If this film reinforcement is an application with the low frequency where people's hand 
etc. is touched for the application with which it is easy to touch people's hand etc. even if it is less than 200, 
although it is desirable that it is 200g or more, it is usable. Moreover, the squares friction test on a 
cellophane tape estimated adhesion. 
[0065] 
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[0066] 

[Effect of the Invention] According to invention of claim 1, when the component of the upper low 
refractive-index layer has sunk into the lower layer rebound ace court layer, the acid-resisting object whose 
adhesion of both layers improved can be offered. According to invention of claim 2, the laminating of a 
rebound ace court layer, a high refractive-index layer or a conductive layer, and the low refractive-index 
layer is carried out, and when the upper component has sunk into the lower layer by any one interface of 
these each class, or two interfaces, the acid-resisting object whose adhesion of both the layers that touch in 
the corresponding part improved can be offered. According to invention of claim 3, since the rebound ace 
court layer is constituted using thermosetting resin and/or ionizing-radiation hardenability resin in addition 
to the effect of the invention of claim 1 or claim 2, adhesion is more high and an acid-resisting object with a 
surface high degree of hardness can be offered. According to invention of claim 4, since the high refractive- 
index layer is constituted using thermosetting resin and/or ionizing-radiation hardenability resin in addition 
to the effect of the invention of claim 2, adhesion is more high and an acid-resisting object with a surface 
high degree of hardness can be offered. According to invention of claim 5, when the refractive index of a 
high refractive-index layer improved by containing an inorganic ultrafine particle further in addition to the 
effect of the invention of claim 4, acid resistibility can offer the acid-resisting object which improved more, 
according to invention of claim 6 — claim 1 - claim 5 — in one of invention, since the refractive index of a 
high refractive-index layer was specified, acid resistibility can offer the acid-resisting object demonstrated 
more certainly, according to invention of claim 7 — claim 1 - claim 6 — since the low refractive index is 
constituted using thermosetting resin and/or ionizing-radiation hardenability resin in addition to one of 
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effects of the invention, when the degree of hardness of a low refractive-index layer contributed, an acid- 
resisting object with a surface high degree of hardness can be offered. According to invention of claim 8, in 
addition to the effect of the invention of claim 7, the refractive index of a low refractive-index layer is more 
low, and the high acid-resisting object of acid resistibility can be offered. According to invention of claim 9, 
in addition to the effect of the invention of claim 7, the refractive index of a low refractive-index layer is 
more low, and when the degree of hardness of a low refractive-index layer contributed to the top where acid 
resistibility is high, an acid-resisting object with a surface high degree of hardness can be offered. Since 
according to invention of claim 10 in addition to the effect of the invention of claim 7 the skid nature of the 
front face of a low refractive-index layer increases, and abrasion-proof nature improves and a mold-release 
characteristic is given to a front face, the acid-resisting object whose antifouling property improved can be 
offered, according to invention of claim 1 1 ~ claim 1 - claim 10 — in addition to one of effects of the 
invention, acid resistibility can offer the acid-resisting object which can be realized more certainly by having 
specified the refractive index of a low refractive-index layer. According to invention of claim 12, in case the 
laminating of a rebound ace court layer and the low refractive-index layer is carried out one by one, the 
manufacture approach of the acid-resisting object which can raise the adhesion of both layers can be offered 
by forming the upper layer, where partial hardening of the lower layer is carried out, and infiltrating the 
upper component into a lower layer. According to invention of claim 13, in case the laminating of a rebound 
ace court layer, a high refractive-index layer, and the low refractive-index layer is carried out one by one, 
the manufacture approach of the acid-resisting object which can raise the adhesion of both layers can be 
offered by stiffening the lowest layer, forming the upper layer, where partial hardening of the middle lamella 
is carried out, and infiltrating the upper component into a middle lamella. By forming a middle lamella, 
where partial hardening of the lowest layer is carried out, and infiltrating a medium-rise component into the 
lowest layer, in case the laminating of a rebound ace court layer, a high refractive-index layer, and the low 
refractive-index layer is carried out one by one according to invention of claim 14 By raising the adhesion of 
both layers, forming the upper layer, where partial hardening of the middle lamella is carried out, and 
infiltrating the upper component into a middle lamella By raising the adhesion of both layers, the 
manufacture approach of the acid-resisting object which can raise the adhesion between a rebound ace court 
layer and a high refractive-index layer and between a high refractive-index layer and a low refractive-index 
layer can be offered. 

[Translation done.] 
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ti?. ^*gci~3cDT;i/^;pat)L<«AD-y>M 

t)«tvi. n « 2 — 8 ©essc^g-r. ) 

[0 0 4 0] S^t'fi^pItg^S^tt^tgS^^-r-S^ 



2003-240906 
14 

0 0 0~1 0 0, 0 0 0C9t>©£, 7 7^tt77- 
0, 0 0 0&CF<Dh<D^m.^t)^:Xm^^C\HZ^ 

yymtfv ■?—<Dmmm&+ftiz&\,*m-&\t. yy 

[0 04 1] JifEfCiSIAT, 77*tt : E/'V-Jfctt 

^ j v— a> e. s nfc— a *> l < « -m&L ± t . 
[0042] sfc, s^tt-etga^wu^v^^m** 
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0 U*>ft Jg^CD fc©T*& o T t> «fc Vi. 
[0 0 4 5] 7 7*tf* l J-7- > *>L<tt7y^f 
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*<T£*. ffi*^ 5 C^^tinit fMfciS4©f€BJ3© 

ilSBj?T^H©JBST$*i|fi]±Lfccit{c«J;D. K8tm±& 
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